Adenovirus-based transfer of wild-type p53 gene increases ovarian tumor radiosensitivity.
The p53 tumor suppressor gene product is known to be active in mediating radiation-induced G1-S cell cycle arrest and apoptosis in a number of normal cell lines. These functions are compromised by inactivation of p53, which promotes tumor progression. Because the p53 gene appears to play an important role in the cellular response to radiation, wild-type p53 gene replacement might be expected to increase the sensitivity of malignant cells with mutant p53 to the cytotoxic effects of ionizing radiation. This study demonstrates that adenovirus (AdV)-mediated transfer and expression of the wild-type p53 in malignant cells lacking the p53 gene results in an increase in cellular radiosensitivity in vitro and tumor radioresponsiveness in vivo. Cultures of the p53 double deletion mutant ovarian cell line SK-OV-3 were infected with nonreplicative adenoviral vectors containing either the wild-type p53 gene (AdVp53) or the luciferase gene (AdVluc). Cultures infected with AdVp53 efficiently expressed wild-type p53 protein and were more sensitive to radiation than uninfected cultures or cultures infected with AdVluc. The ability of AdVp53 to radiosensitize tumors in vivo was tested using SK-OV-3 tumors growing in the flanks of severe combined immune-deficient mice. Intratumoral injection with AdVp53, but not AdVluc, led to enhanced radioresponsiveness and 45% long-term tumor control. These studies demonstrate the ability of AdVp53 to effectively transfer and express p53 protein in established tumors with a resultant increase in radiation responsiveness.